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(57) [Abstract] 
[Objective] 

Occurrence of chromatic aberration is controled offers 
shadow mask which ismade possible without impairing 
benefit and moldability, low thermal expansion of Fe-Ni 
alloy. 

[Constitution] 

It is a shadow mask which consists of Fe-Ni alloy material 
which at ieastincludes Ni in range of 30 weight%~45 
weight%. 

Fe-Ni alloy material has had surface layer which includes Fe 4 
N and/or Fe 3 Ni N. 

Furthermore, as for Fe-Ni alloy material, hardness of surface 
layer risesonly hardness of Hv 17 0 or greater and surface 
layer. 

surface layer hardness of for example Fe-Ni alloy plate is 
designated as Hj , when designating hardness of internal as 
H 2 , these ratio Hi /H 2 make 1 .05 or greater. 

With these, it can assure improvement of resistance Ha melon 
ly^f characteristic. 



[Claim(s)] 
[Claim 1] 

At least, in shadow mask which consists of Fe-Ni alloy 
material whichincludes Ni in range of 30 weight%~45 
weight%, 

shadow masko where aforementioned Fe-Ni alloy material 
has surface layer whichincludes Fe 4 N and/or Fe 3 Ni N and 
makes feature 

[Claim 2] 

In shadow mask which is stated in Claim 1 , 
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fliri5 Fe 4 N fc<fcl//$fcl* Fe 3 Ni N ££frSB 

mnm&fi 0.5 um &L±v&zzt*ft8itt 

[If #H 3] 

'>*<i:t» Ni £ 30 SS%~45 MM%<D©HT*^ 
Fe-Ni ^^^tt^b^-|.vA'K't7V7.<7l-fc 

Biris Fe-Ni ^©asiro^it A< 

Hv noi^T-fcS-t^fti^^vYK^VX 
[»**4] 

tfriB Fe-Ni zk-s&ttomwmw&t: H, fcU 

W$|50>®j££ H 2 tLtztZ. ZtlbOit H, /H 2 
1.05 W±T*fci.Ct^^i1-^vvK^VX 

[ft*® 5] 

Ni £ 30 S*%~45 WM%0>91WX'$ 
t; Fe-Ni l^^ft^b^-S^VK^VX^ICfc 

ffifB Fe-Ni ¥$Mfl£*rgj!>< 
30ppm~300ppm CD®fflT*fe-2.Zt^^mi:-r^ 

[ft*® 6] 

If*® 5 iB®(7)v^K^TX^lcfc^r, 

KFIB Fe-Ni S^*tl*v V.Cr.Nb.Ta. W, 
Mo, Ti fccfcl/ Al frbStfftfc'.KKi:* 1 HO) 
7C^£ 0.01 M%~ 0.5 MM%(DmmX'^t 

Specification 

[0001] 
[0002] 

-mz. c-crt -ni*, ffl^si^f>wai^*ifca 



thickness of surface layer which includes aforementioned Fe 4 
N and/or Fe 3 Ni N is0.5;mu m or greater and shadow mask 0 
which is made feature 

[Claim 3] 

At least, in shadow mask which consists of Fe-Ni alloy 
material whichincludes Ni in range of 30 weight%~45 
weight%, 

As for aforementioned Fe-Ni alloy material, hardness of 
surface layer is Hv 1 7 0 or greater and shadow mask 0 which 
is made feature 

[Claim 4] 

In shadow mask which is stated in Claim 3, 

When surface layer hardness of aforementioned Fe-Ni alloy 
material is designated as H| , hardness of internal being 
designated as H 2 , theseratio Hi /H 2 are 1 .05 or greater and 
shadow masko which is madefeature 

[Claim 5] 

At least, in shadow mask which consists of Fe-Ni alloy 
material whichincludes Ni in range of 30 weight%~45 
weight%, 

As for aforementioned Fe-Ni alloy material, even nitrogen 
content is range of30 ppm~300 ppm and shadow mask 0 
which is made feature 

[Claim 6] 

In shadow mask which is stated in Claim 5, 

Aforementioned Fe-Ni alloy material contains element of at 
least 1 kind which is chosen from V, Cr> Nb, Ta» W„ Mo* 
Ti and Al in range of 0.01 weight%~ 0.5 weight% shadow 
masko which is made feature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards shadow mask which is used for cathode 
ray tube (Below, C-CRT you inscribe. ) for the collars. 

[0002] 

[Prior Art] 

Generally, with C-CRT, from electron gun selectively passing 
electron beam which injection is done, with shadow mask 
where multiple pore was formed,replication it designates 
collars image as specified position of phosphor layer 
whichwas formed to glass envelope interior surface electron 
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mnzmmtz>t>iiT*ittj:< s muz**** 

S^tf-Ali^ftO)*?] 1/3 BlTtf*U.«y© 
«Te-Al*5/*K*-7X*£E*LT, z*t* 



[0003] 

36wt%Ni-Fe £ 

[0004] 

[S§B^A<P^Lcfc5i:-r§Pii] 
LA^L«EA<&.±ifiLfc Fe-Ni IRK 

7>/<— 

ICcfcoTlMbLfc*£.Hv 120~Hv 140 8fti 

ftlC. ifi*F<7) C-CRT ICfcl^-CI*. 
[0005] 

C-CRT. ttic-r-f X^b-ffllf 
<D C-CRT lC»t-*5*f*ttli^^S*oT* 

C0>J:34c C-CRT lz»-r*5*»tt0)fil±lc 



beam it collides with . 

In this case, electron beam which injection is done is not case 
that all passes open pore, as for electron beam which passes 
open pore from approximately 1/3 or less of entirety, as for 
remaining electron beam direct bomb hit doing shadow mask, 
it heats this. 

As a result, when shadow mask causes thermal expansion, 
position of open pore slipping from design standard, 
displacement it does, it means with tocause chromatic 
aberration phenomena in fluorescent surface. 

[0003] 

From this kind of thing, recently, replacing from to until 
recently low carbon rim K cold rolled steel and low carbon 
aluminum kill K cold rolled steel or other steel material, 
Fe-Ni alloy, for example 36 wt% Ni-Fe alloy (amber alloy ) 
which has thelow thermal expansion characteristic it has 
reached point where it is used as shadow mask material. 

[0004] 

[Problems to be Solved by the Invention] 

But, Fe-Ni alloy which description above is done, had had 
difficulty that one side and hardness which have possessed 
benefit that the thermal expansion coefficient is small 
extremely, are low. 

annealing it does hardness of for example amber alloy, when 
it softens with, it becomes Hv l20~Hv 140 extent, with 
vibration of vibrating for example speaker from outside, 
causes resonance of shadow mask. 



This way, when shadow mask vibrates, positional deviation of 
electron-beam through-hole and the phosphor layer which 
were formed to shadow mask occurs, causes chromatic 
aberration. 

Especially, in order that high resolution trend to high 
definition is satisfied regarding C-CRT of recent years, 
because are diameter of electron-beam through-hole and 
tendency whichmakes formation pitch small, extent of 
chromatic aberration becomesextreme excessively. 

[0005] 

On one hand, required property for C-CRT for or other 
industry for C-CRT* especially display has yearly increased, 
resolution increase and quality increase of thefurther image 
are sought. 

Attendant upon improvement of required property for this 
kind of C-CRT,proper required property for shadow mask has 
become harsher. 
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[0006] 

tztox\ Fe-Ni &££<D&m&mti^m& 

[0007] 

[^gf^^-r^^cD^s] 

^iWOvth^V^li, 'ptj;<tt Ni £ 30 
B»%~45 aft%0>®ffl-e£t; Fe-Ni 
A^b^v^K^TX^lCfcl^T.^^^IB Fe-Ni & 
Fe 4 N fc<fcl//£fcli Fe 3 Ni N 

^blC^B^It.SiriB Fe-Ni 

g®S<7>®£*< Hv 170 «±T*fc<5;i<!:£ft& 

[0008] 

ttett.*§£W(Di' J r\ : Ov*<7lZ. Fe-Ni & 
[0009] 

Fe-Ni %£&tt±mzmitty£mALX.W& 

<koT,*^ICfc^ri*.SB^lC Fe 4 N 
klf&tz I* Fe 3 Ni N Z^tt&Zt . ££>(C|£a 
SH<7)^(7)^Jt^ Hv 170 HUKtit;#)6C<tlC 

ZV&ZtZvimizLXl^o 

&<DM-mo)fo±timftx*$z>o 

ZZ-e,Fe 4 N fc&XS&tzlt Fe 3 Ni Nj^ti 
ffil<7)JS£l*. 0.5 |im m±T?&<5^<tA<#£ 



Holding down Ha melon >^ of for example shadow mask, 
to prevent chromatic aberration, ithas become important 
requisite when achieving resolution increase of image. 

[0006] 

As for this invention, in order that it copes with this kind of 
problem,being something which it is possible, hardness 
improving withoutimpairing benefit and moldability, low 
thermal expansion of Fe-Ni alloy, you controloccurrence of 
chromatic aberration it offers shadow mask which is 
madepossible it has made objective. 

[0007] 

[Means to Solve the Problems] 

As for shadow mask of this invention, as for aforementioned 
Fe-Ni alloy material, it possesses surface layer which includes 
Fe 4 N and/or Fe 3 Ni N in shadow mask which consists of 
Fe-Ni alloy material which at least includes Ni in range of 30 
weight%~45 weight%, it has made feature. 

Furthermore as for this invention, as for aforementioned 
Fe-Ni alloy material, hardness of surface layer is Hv 17 0 or 
greater, it has madefeature. 

[0008] 

It is something where shadow mask of namely, this invention, 
in surface part of the Fe-Ni alloy material, forms nitrided 
layer with production process of shadow mask, 
assuresimprovement of resistance Ha melon l/^f 
characteristic only hardness of surface layer it rises with . 

[0009] 

Here, from casting start increasing nitrogen amount, 
introducing nitride into Fe-Ni alloy material entirety, when it 
increased hardness to entire,improvement of resistance Ha 
melon l/t? characteristic although it canassure, moldability 
decreasing greatly, causes shape precision or other decrease 
as the shadow mask. 

Depending, regarding to this invention, it makes Fe 4 N and/or 
Fe 3 Ni N surface layer include, furthermore resistance Ha 
melon characteristic and bothparties of moldability are 
satisfied have made possible due tofact that Hv 17 0 or greater 
raises hardness only of surface layer. 

Furthermore, from those which increased hardness to 
entire,improvement of further of resistance Ha melon l/tf 
characteristic canexpect that raises hardness only of surface 
layer. 

Here, thickness of surface layer which includes Fe 4 N and/or 
Fe 3 Ni N is 0.5;mu m or greater,it is desirable . 
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[0010] 

£®lf ^flSfltaHilJgMa/CId:. Fe-Ni 
£ H 2 .tLfctt. Z*lt><Dit H, /H 2 £ 1.05 JJl± 



[0011] 

^BJWv^K't'VT.^Ii.Ni £ 30 S*%-45 
Mft%<DiSffl-e#iL" Fe *£&(Fe-Ni 

Mm si ^aanLTtcfci^ 

£fc*Fe -Ni £fc*lcR&-*\Fe-Ni-Cr ^£ 
£*Fe-Ni-Co&£#* Fe-Ni-Cr-Co 3R^**$ 

2Z>lZ s mtfaitB%7t%tLXs V*Cr*Nb* 
Ta* W % Mo % Ti&£TfA\frb$ilitltz'ptj:<£ 

& i §0>7c*£ o.oi 0.5 mt%<Dm@ 

0.01 K*%*S|-ei4aftttfil±ajR4<A»lc 
*tb*l?\ 0.5 M%£jexT»inLTtu 



[0012] 

Fe-Ni ttfiU d(7)ei^« 



;*ive* ^©aiWEEtticaLTiffMos* t 



In addition, hardness of surface layer, point to value which 
from the surface was measured with position of 1 - 20;mu m 
extent. 

[0010] 

In addition, surface layer hardness of Fe-Ni alloy material is 
designated as the H t as hardness difference of surface layer 
and internal, when designating the hardness of internal as H 2 , 
these ratio H] /H 2 are designated asl .05 or greater, it is 
desirable . 

[0011] 

shadow mask of this invention being something which 
consists of Fe-based alloy (Fe-Ni alloy )which includes Ni in 
range of 30 weight%~45 weight%, when content of the Ni 
deviates from above-mentioned range, in each case causes 
theincrease of thermal expansion factor, causes performance 
decrease as shadow mask. 

In addition, various element are used are possible according to 
characteristic which it tries to obtain as added element other 
than Ni. 

It is possible to add Mn* Si for improving for example 
deoxidizing* hot machinability. 

In addition, also it is possible to use Fe-Ni-Cr alloy* 
Fe-Ni-Co alloy* Fe-Ni-Cr-Co alloy etc not just Fe -Ni alloy. 

Furthermore, also it is possible to contain element of at least 1 
kind which is chosen from V* Cr* Nb* Ta* W* Mo* Ti and 
Al as nitride conversioneasy element, in range of 0.01 
weight 0 /©- 0.5 weight 0 /©. 

Because of this, surface hardness it can rise more easily. 



As for nitride conversion easy element which you inscribed, 
addition quantity under 0.01 weight% nitriding characteristic 
improved effect is not acquired by the satisfactory, in addition 
exceeding 0.5 weight%, adding, effect above that itis not 
acquired not only, causes increase of thermal expansion 
coefficient. 

[0012] 

shadow mask of this invention is produced like below for 
example . 

It melts Fe-Ni alloy component which namely, first was 
adjusted predetermined alloy composition, the casting does, 
hot rolling does this casting material to intermediate plate 
thickness. 

Next, until it becomes desired plate thickness vis-a-vis this 
hot rolling material, the cold rolling and annealing repeatedly 
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[0013] 

±E»b©*ttli»Fe«N fc«fei;/*fcl*Fe3Ni 
N jb< Fe-Ni ^^^*t<©aSIC±»?£-ri)<7)T*fe 

*ili^«IS«*ti*t(DT?liJS:^o 

l*u «<t*<*L<ji*a«?«t» mmz Fe 3 

N Fe 2 Ni N ri<±j£U X9ill0Mlift< 

30ppm~300ppm (D&mkt&ZktfVrZLl^ 

3tf=. 300p P m ±<*Wlc«lJtA<±^ 

[0014] 
[ftffl] 

®H£ Hv 170 £l±£H#>TL*&. 



£f*lWU®j££±lf£>JU±|Cl*/\'t>'j:/?*# 
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are administered. 

After this, in cold plate which makes desired plate thickness, 
through hole is formed in matrix state with such as etching 
treatment, after doing according to need annealing , shadow 
mask whichdesires plate where this through hole was formed 
warm by forming in desired shadow mask shape, is acquired. 

In this case, it forms surface nitrided layer namely it rises 
surface hardness, annealing after cold rolling which was 
inscribed and annealing after etching, in nitrogen atmosphere 
and in cracked ammonia gas atmosphere, it is achieved by . 

In this case condition we set appropriately according to alloy 
composition which is used. 

[0013] 

This way, nitrogen being introduced by only surface layer by 
doing the annealing in nitrogen atmosphere and in ammonia 
atmosphere, nitride precipitates, hardness only of surface 
layer rises. 

condition of above-mentioned nitriding, if Fe 4 N and/or Fe 3 Ni 
N forms in the surface of Fe-Ni alloy material, what etc is not 
something which islimited. 

But, when nitriding advances too extremely, Fe 3 N and Fe 2 Ni 
N toform in surface, because there are times when exfoliation 
of the surface layer occurs, nitrided layer which is included in 
surface layer is Fe 4 N and/or Fe 3 Ni N,it is desirable . 

Introduction nitrogen amount makes range of 30 ppm~300 
ppm as even nitrogen content, itis desirable . 

Even nitrogen content under 30 ppm, hardness of surface 
layer rises is notpossible in fully. 

In addition, when it exceeds 300 ppm, hardness rises in entire. 
[0014] 

[Working Principle] 

Regarding shadow mask of this invention, Hv 1 7 0 or greater 
has raised hardness onlyof surface layer in surface part 
nitrided layer* is formed with . 

Because of this, improvement of resistance Ha melon >^ 
characteristic isassured moldability without decreasing, it is 
possible . 

In addition, raises hardness only of surface layer, above 
increasing the hardness to entire due to , improvement of 
resistance Ha melon characteristic is assured, it is 
possible . 
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1AlZ % Fe-Ni 



[0015] 

[HffiflJ] 

[0016] 

mmm 1-10 

a 1 lZ*tl?ti1Rtf&7F+ Fe-Ni 
^-t*l-P*lJS»^filiaL. 200mm x 800mm x 

T\ llOOdegC0SJ£T*fc!S# 3mmi:ft*J:9 
[0017] 

igLlTf CtlCjcoT, If $ 0.25mm 

*|CT 900degCx 5-20 ^aXftft-Cffofco 
[0018] 

+ 900 degCx io~30 »<Dftfr-Cfttt*fr 
[0019] 

;lJS.a®*^ 1-20 /im (DfiiroSllfcct 

-+tttt+**s*W*7>ttnmiz C-CRT ic 
*fi&A/C\ ftSBfrb 100Hz- 300Hz (DftBlSJ^ 

fer*L0)SS*a!iSLfco 

[0020] 



Furthermore, Fe-Ni alloy is that way maintained originally as 
for the characteristic, low thermal expansion which it 
possesses. 

[0015] 

[Working Example(s)] 

Next, you explain concerning Working Example of this 
invention. 

[0016] 

Working Example 1-10 

Fe-Ni alloy component which respectively shows composition 
in Table 1 was done therespective melting and casting, casting 
material of 200 mm X 800 mm X L wasacquired respectively. 

Next, in order for plate thickness 3 mm ago with temperature 
of 1,100 deg C these each casting materials through between 
hot roll, hot rolling itdid. 

[0017] 

Next, cold rolling and annealing twice repeatedly are 
administeredwith cold roll , vis-a-vis each hot rolling material 
which is acquired, the plate of thickness 0.25 mm was 
acquired respectively with . 

Here, in nitrogen atmosphere it did annealing step after cold 
rolling, with condition of900 deg CX 5-2 0 min. 

[0018] 

Next, electron beam transmission hole of predetermined 
matrix state was formed in photoetching treatment 
vis-a-viseach plate which was inscribed, in dry hydrogen 
atmosphere annealing was done nextwith condition of 900 
degCX 10-3 0 min. 

In order after this, to become predetermined mask shape, 
compression molding was done, the shadow mask was 
acquired respectively. 

[0019] 

hardness of position of 1 - 20;mu m and hardness with plate 
thickness center were measured respectively from even 
nitrogen concentration * surface of each shadow mask which 
itacquires in this way. 

In addition, evaluation it did with main point which shows 
theresistance Ha melon >^ characteristic below. 

Installing namely, each shadow mask in C-CRT actually, it 
gave thevibration of 100 Hz- 300 Hz from outside, measured 
extent of the chromatic aberration. 

These results are shown together in Table 1 . 

[0020] 



Page 9 Paterra Instant MT Machine Translation 



JP1994096685A 



1994-4-8 



[0021] 



Furthermore, it is something where as for Comparative 
Example 1 of in the table.other than doing annealing step after 
cold rolling in dry hydrogen, with theabove-mentioned 
Working Example and shadow mask which is produced with 
identical condition.in addition Comparative Example 2 
introduced nitrogen at time of casting,precipitated nitride to 
entire. 

[0021] 

[Table 1] 







cmmx) 


®JK(Hv) 




fe-rn 






Ni 


Hn 


Si 


mx) 


Fe 


US 






M * 




i 


35.8 


0.32 


0.030 


V :0. 28 


m 


157 


144 


45 


2 




2 


35.6 


0.28 


0.026 


Cr:0.41 


// 


152 


140 


42 


2 




3 


35.6 


0.27 


0.033 


Nb:0.25 


// 


155 


146 


39 


2 


m 


4 


35.7 


0.30 


0.030 


Ta:0.30 


// 


166 


154 


48 


1 




5 


35.5 


0.31 


0.028 


V :0.22 


// 


171 


158 


54 


2 


m 


6 


35.9 


0.26 


0.030 


Mo:0.34 


// 


170 


160 


55 


2 




7 


36.1 


0.28 


0.029 


Ti:0.25 


/' 


164 


150 


68 


1 




8 


35.6 


0.29 


0.033 


Al:0.32 


// 


168 


153 


65 


1 




9 


36.0 


0.30 


0.028 


V :0.21 
Nb:0.25 


// 


173 


161 


70 


1 




10 


35.8 


0.28 


0.030 


Tl:0.18 
Al:0.24 


// 


176 


159 


71 


1 


m 


1 


36.2 


0.30 


0.025 




// 


142 


140 


25 


4 


® 


2 


35.8 


0.33 


0.033 


Al:0.45 


// 


172 


175 


96 


3 
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Zftir.fcyftgiSfrbCDtli&l-cfcaftlliAMg 

[0022] 

n~20 

±BLtzmMM 1~10 <b[^*i<7)iifij&<7) Fe-Ni & 
£&J&tt£tb^T. StifcflJ 1-10 
T\ «H 0.25mm (DtS^^^|#fco 



[0023] 

ire 85OdegC0)4&g££fto*:. 



*LT. ±IBv^KOVX^^ 580 deg C <DT> 

=E-ynm%^x'3o 24 ismastbA 

fee 

[0024] 

^Sfrb l#m ,20//m $T?A<^bLrj3y. 

■erossg^^-rsis^i* Fe 4 n ts&tfm 

fcliFeaNiN-Cfcofco 
[0025] 

•eLT, Ctlb<7>^K-t7V7.<7©5pt£)^m;"i 

*fc» »/\^y>y«tt*iWEjW«pi i~io m 



[0026] 
[S 2] 



As been clear from Table 1 , shadow mask only respective 
surface hardness hasimproved with each Working Example , 
resonance is decreased because of this withvibration from 
outside, occurrence of chromatic aberration phenomena is 
controled,understands . 

[0022] 

Working Example 1 1-20 

With Working Example 1-10 and same method, plate of plate 
thickness 0.25 mm ^ it was makinguse of Fe-Ni alloy 
component of composition which is similar to Working 
Example 1-10 which youinscribed, acquired. 

[0023] 

Next, electron beam transmission hole of predetermined 
matrix state was formed vis-a-vis each plate which 
wasinscribed, with photoetching treatment, annealing of 850 
deg C was done nextin dry hydrogen atmosphere. 

In order after this, to become predetermined mask shape, 
compression molding was done, the shadow mask was 
acquired respectively. 

And, above-mentioned shadow mask it did nitriding of 30 min 
and 24 hours in ammonia atmosphere of 580 deg C, treated 
continuously blackening in the water vapor. 

[0024] 

As for shadow mask which it acquires in this way, to 1 ;mu 
m * 20 ;mu m nitriding had done from respective surface, 
crystal which the surface layer configuration is done was Fe 4 
N and/or Fe 3 Ni N. 

[0025] 

And, hardness of even nitrogen concentration* surface layer 
of these shadow mask and hardness with the plate thickness 
center were measured respectively. 

In addition, resistance Ha melon Istf characteristic with 
method whichis similar to aforementioned Working Example 
1-10, was measured due to chromatic aberration extent . 

At that occasion, each ones, so-called Ha melon Istf did not 
occur. 

[0026] 

[Table 2] 
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As been clear from Table 2, shadow mass in each Working 
Example has improvedonly respective surface hardness, 
resonance is controled because of this withvibration from 
outside, occurrence of chromatic aberration phenomena is 
controled,understands . 

[0027] 

[Effects of the Invention] 

As above explained, according to this invention, from fact 
that hasraised hardness only of surface layer of Fe-Ni alloy 
plate, without impairing the moldability, was superior it 
becomes possible in resistance Ha melon >^ characteristic 
to offer shadow mask. 

[0028] 



* 2 &HJfc«|cfc(t*r>* 

[0027] 

Ja±ttWLfcck3lC**WlCj:*lli. Fe-Ni £ 
[0028] 
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